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Conventional loop ileostomy (CLI) is a suitable procedure for transitory faecal diversion after colocolic or
colorectal anastomosis, but it causes relevant morbidities (dehydration, discomfort, peristomal in-
fections) and requires a second operation to be closed. We already described an alternative technique of
temporary percutaneous ileostomy (TPI), which can be removed without surgery, as faecal diversion in
low colorectal anastomosis. Now we report our experience with the TPI in protecting colocolic and
colorectal anastomosis in urgency in elderly.
From January 2012 to June 2014, 45 patients underwent urgent surgical procedures for acute abdomen
with colonic and/or rectal resections and colocolic or colorectal anastomosis with faecal diversion by TPI.
Nineteen out of 45 patients were older than 70. Four low colorectal anastomoses, 10 intra-peritoneal
colorectal anastomosis and 4 colocolic anastomosis were performed.
Neither intra-operative complications nor post-operative deaths were observed. None of the 19 pa-
tients treated had evidence of clinical or radiological leakage of the anastomosis. Post-operative com-
plications occurred in 7 patients and nobody required re-intervention. No intestinal obstruction was
reported in the early (30 days) post-operative period.
The TPI seems to be a valid alternative to standard ileostomy, ensuring an optimal faecal diversion both
in elective surgery and in urgency. The TPI also ensures less patient discomfort and it can be easily
removed without surgery, unlike the CLI. The limited duration of the faecal diversion and the uselessness
of a second surgical procedure to remove the TPI are the most important advantages of this new tech-
nique, especially in elderly.
© 2014 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.1. Introduction
Anastomotic leakage is the most dreadful complication after
intestinal surgery and it is deﬁned as a defect of the intestinal walltomy; CLI, conventional loop
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f of Surgical Associates Ltd.integrity at the anastomotic site (including suture and staple lines)
leading to a communication between the intra- and extra-luminal
compartments [1]. Anastomotic leakage leads to the formation of
intra-abdominal abscess close to the anastomosis with consequent
peritonitis and sepsis, thus needing a re-intervention with a high
risk of death. Anastomotic leakage has also a negative prognostic
impact on local recurrence of neoplasm and it is associated with
reduced long-term cancer speciﬁc survival [2].
Derivative enterostomies are often performed to temporarily
reduce the effects of anastomotic leakage and also the rate of
leakage-related re-interventions [3,4]. Stomas cause relevant
morbidity (discomfort, peristomal inﬂammation and dehydration)
and need a second operation to be closed, with an added risk of not
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(19%) to remain permanent [5].
For this reason, since 2009 we have proposed a new ileostomy
technique by using a jejunostomy tube placed into the distal ileum
through the abdominal wall, and with the aim of obtaining tem-
porary faecal diversion after anterior rectal resection with extrap-
eritoneal colorectal anastomosis, thus ensuring a greater comfort
for the patient and an easier management and also to avoid local
complications and the additional surgical procedure for the closure
of a conventional loop ileostomy [6]. Our experience comparing the
temporary percutaneous ileostomy (TPI) to the conventional loop
ileostomy (CLI) in protecting extraperitoneal colorectal anasto-
mosis showed that the TPI is a valid alternative to CLI, ensuring
optimal faecal diversion (with comparable incidences of symp-
tomatic anastomotic leakage between the two different diverting
techniques) and less patient discomfort and it can be easily
removedwithout surgery [7,8]. Moreover, the TPI is associated with
markedly fewer peri-operative complications compared to CLI and
it also eliminates the complications due to the second operation of
stoma closure [7].
Encouraged from the results of the TPI we have been performing
it also to protect the colorectal and colocolic anastomoses after
urgent colonic resection for acute abdomen form January 2012. We
report our experience in employing the TPI in urgency in elderly.Fig. 1. Temporary percutaneous ileostomy (TPI).2. Materials and methods
From January 2012 to June 2014 45 patients underwent urgent
surgical procedures for acute abdomen with colonic and/or rectal
resections and colocolic or colorectal anastomosis with faecal
diversion by TPI. Nine-teen out of 45 patients were older than 70.
They were 12 men and 7 women and the average age was
79.3 ± 5.4 (range 71e92) years. Eleven patients underwent surgery
for acute complicated diverticulitis; 3 for intestinal occlusion due to
stenotic sigmoid (2) or rectal (1) neoplasm; 2 for bleeding rectal
neoplasm; 1 for sigmoid volvulus; 1 for strangulated sigma herni-
ation; 1 for rectal perforation. Eight patients underwent left
colectomy (5 laparotomic and 3 laparoscopic); 5 sigmoid resection
(4 laparotomic and 1 laparoscopic); 5 anterior rectal resection (3
laparotomic and 2 laparoscopic); 1 peritoneal toilette. Four low
colorectal anastomoses, 10 intra-peritoneal colorectal anastomosis
and 4 colocolic anastomosis were performed. All of them were
mechanical and were protected by TPI.
After the colocolic or colorectal anastomosis, the TPI was carried
out with a modiﬁed 18 or 20 Fr jejunostomy tube placed into the
ileum about 30e40 cm before the ileocaecal valve by ensuring that
the distal part of the tube was in the proximal loop to optimize the
drainage [6]. The jejunostomy balloonwas inﬂated with 7e10 ml of
normal saline to obstruct the lumen without impairing the blood
supply of the bowel wall. Then, the tube was ﬁxed in the ileal loop
with a purse-string and was brought out through the abdominal
wall in the left inferior quadrant (Fig. 1). No conversion from lap-
aroscopy to laparotomy was necessary. The average operative time
was 149.7 ± 34.4 (range 80e220) minutes (Table 1).
All the patients were fed with an elementary liquid diet up to
the trans-anal radiography enema with hydrosoluble iodate
contrast performed on 8th or 9th post-operative day, in order to
conﬁrm the integrity of the anastomosis before removing the
probe. Once the integrity of the anastomosis was assessed, the TPI
was removed and the percutaneous drainage passage site was
medicated with a gauze.3. Results
Neither intra-operative complications nor post-operative
deaths were observed. None of the 19 patients treated had evi-
dence of clinical or radiological leakage of the anastomosis.
The average time required for the trans-TPI emission of gases
was 1.1 ± 0.3 (range 1e2) days; the average time required for the
emission of faeces was 1.8 ± 0.9 (range 1e4) days. The length of
post-operative stay was 11.2 ± 1.7 (range 8e15) days.
Seven patients (37%) developed post-operative complications,
but nobody needed surgical re-exploration. Complications were as
follows: 1 abdominal collection that required percutaneous
drainage; 1 transient intestinal bleeding that did not need trans-
fusion; 2 delays of bowel canalization; 1 urinary infection; 1
pneumonia; 1 atrial ﬁbrillation.
The TPI was removed after the trans-anal radiography enema
carried out on the same day or on the day after. Neither enteric
ﬁstula from the site of the TPI nor infection of the same site was
observed. No intestinal obstruction was reported in the early (30
days) post-operative period.
4. Discussions
Anastomotic leakage is one of the most serious complications
after colonic and rectal resections, which is due to a breakdown of
the suture line in the surgical anastomosis and it is associated with
increased morbidity, mortality, and prolonged hospital stay [9,10].
Leakage is associated with increased morbidity because
Table 1
Characteristics of the enrolled patients.












1 71 M Perforated diverticulitis (II) Laparoscopic left
colectomy
145 1 1 8 9
2 77 F Infra-peritoneal rectal
perforation
Toilette 80 1 1 8 9
3 84 M Sigmoid volvulus Sigmoid resection 120 1 2 8 10
4 80 F Stenotic sigmoid neoplasm Left colectomy 130 1 1 9 11
5 75 M Perforated diverticulitis (II) Sigmoid resection 160 1 2 9 10
6 77 M Perforated diverticulitis (IV) Sigmoid resection 180 Intra-abdominal
collection
2 4 11 13
7 81 M Perforated diverticulitis (III) Left colectomy 140 Pneumonia 1 3 10 14
8 78 M Perforated diverticulitis (II) Left colectomy 220 1 1 9 12
9 72 F Perforated diverticulitis (II) Left colectomy 145 Transient intestinal
bleeding
1 1 10 12
10 79 F Perforated diverticulitis (III) Anterior rectal resection 130 delayed canalization 1 3 9 12
11 92 M Perforated diverticulitis (II) Left colectomy 175 1 2 9 10
12 74 M Perforated diverticulitis (IV) Anterior rectal resection 155 Atrial ﬁbrillation 1 2 9 11
13 77 M Bleeding rectal neoplasm Anterior rectal resection 190 Urinary infection 1 1 10 13
14 76 F Stenotic sigmoid neoplasm Laparoscopic left colectomy 130 1 1 8 9
15 88 M Bleeding rectal neoplasm laparoscopic anterior
rectal resection
205 1 2 9 11
16 81 M Stenotic rectal neoplasia Laparosocpic anterior
rectal resection
175 1 1 9 11
17 82 F Strangulated sigma herniation Sigmoid resection 95 Delayed canalization 2 3 11 15
18 86 F Perforated diverticulitis (II) Laparoscopic sigmoid
resection
145 1 2 9 11
19 76 M Perforated diverticulitis (II) Left colectomy 125 1 1 9 10
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causing septic complications, thus resulting in a stenotic anasto-
mosis. Peri-operative mortality has been reported to increase from
2% to 24% in the presence of colorectal anastomosis dehiscence [11].
Moreover, anastomotic leakage can lead to an increase in local
recurrence of a rectal cancer, reducing the overall survival [2,12].
Protective defunctioning stoma is used to prevent the occur-
rence of anastomotic leakage complications. The meta-analyses by
Tan and Huser about low anterior rectal resection reported that a
defunctioning stoma decreases clinical anastomotic leakage (with
odds ratios of 0.39 and 0.32 respectively) and re-operation rates
(odds ratios of 0.29 and 0.27 respectively), and the randomized
multicenter trial by Matthiessen reported a symptomatic leakage
rate of 10.3% in patients with defunctioning stoma and 28.0% in
those without stoma, while the need for urgent abdominal re-
operation was 8.6% versus 25.4% respectively [11,13,14]. With
regards to elective intra-peritoneal colorectal and colocolic anas-
tomosis, the faecal diversion does not seem to reduce the leakage
rate and it may be performed in selected cases at surgeon's
discretion (signiﬁcant comorbidities, pre-operative radiotherapy,
intra-operative complication, positive intra-operative leak test,
tension of the anastomosis).
The risk of anastomotic leakage is increased when a colonic or
rectal resection is performed in urgency: the discrepancy between
the diameter of the two intestinal tracts that must be anastomized,
the localized or diffuse peritonitis, the bowel ischemic suffering and
the absent bowel preparation may compromise the sealing of the
anastomosis.
No signiﬁcant differences were observed regarding the protec-
tion of low colorectal anastomoses when comparing loop ileostomy
with loop colostomy, except for fewer constructive complications in
loop ileostomy [10]. Yet, a stoma may itself cause relevant
morbidity due to patient discomfort, peristomal inﬂammation and
dehydration resulting from high output. Patients receiving a tem-
porary stoma need a second operation to close it, which carries
additional risk of complications. It is often assumed that a reversal
of a loop ileostomy is a simple and safe procedure, however, arecent review has revealed high morbidity rates following loop
ileostomy closure [7]. The review by Kaidar-Person reported rates
of small bowel obstruction (0e15%), wound infections (0e18.3%),
anastomotic leakage (0e8%), entero-cutaneous ﬁstulae (0.5e7%)
and site hernias in up to 12% of patients [15]. The review about
complications related to the reversal of defunctioning loop ileos-
tomies by Chow concluded that overall morbidity was 17.3% and
mortality rate was 0.4e3.7% in patients requiring a laparotomy at
the time of ileostomy closure [16]. The most common post-
operative complications included small bowel obstructions (7.2%)
and wound infections (5%) [16].
Recently, a randomized controlled trial conﬁrmed the elevated
risk (19%) that a defunctioning stoma remains a permanent stoma
[5]. These series of relevant problems in both the construction and
closing phases of an ileostomy should not be neglected when an
elderly undergoes surgical procedure, even if in urgency.
Since 2009 we have developed a temporary percutaneous
ileostomy techniquewith a jejunal probe in order to create an easily
removing faecal diversion that could adequately protect the low
colorectal anastomosis, thus reducing patient discomfort as well as
the stoma-related complications [6]. The TPI proved to be a valid
alternative to standard ileostomy, ensuring optimal faecal diver-
sion, protecting the colorectal anastomosis from symptomatic leaks
as a CLI does. Moreover, the TPI resulted in markedly fewer peri-
operative complications compared to CLI and it also eliminates
the complications due to the second operation of stoma closure [7].
Thanks to such results, we started to perform the TPI to protect
the colorectal and colocolic anastomoses after urgent resection for
acute abdomen in January 2012. We performed 45 TPI in urgency
up to June 2014, 19 of these in elderly. None of the 19 patients re-
ported clinical or radiological leakage of the anastomosis. The TPI
was easily removed in all patients, neither enteric ﬁstula from the
site of the TPI nor infection of the same site was observed. There
was no complication requiring re-operation and all of them were
treated conservatively.
The TPI conﬁrmed to be feasible and safe and to ensure an
optimal faecal diversion also in urgency in elderly, thus avoiding
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ileostomy. The best advantage of the TPI is still more evident in
elderly, where the comorbidities increase the operative risk of a
second surgical procedure and the conventional ileostomy risks to
remain permanent with not negligible discomforts. Moreover, the
TPI ensures the faecal diversion for about 9 days, whereas a CLI is
usually kept for not less than 30 days. This aspect must be
considered especially in elderly where the dehydration and the
electrolytic disorders may quickly emerge and compromise the
post-operative course.
Since a prospective randomized study is needed to deﬁnitively
assess the role of TPI, we designed a randomized controlled trial,
the A.L.P.P.I. (Anastomotic Leak Prevention by Probe Ileostomy,
ISRCTN99356919) trial [8].
5. Conclusion
The TPI proposed by our group seems to be a valid alternative to
standard ileostomy, not only in protecting elective colorectal
anastomoses, but also in ensuring optimal faecal diversion in ur-
gency colocolic and colorectal anastomosis performed in elderly.
The TPI also ensures less patient discomfort and it can be easily
removed without surgery, unlike the CLI. The limited duration of
the faecal diversion and the uselessness of a second surgical pro-
cedure to remove the TPI are the most important advantages of this
new technique, especially in elderly.
Future prospective randomized studies are needed to deﬁni-
tively validate the role of TPI as an alternative to CLI.
Ethical approval
Ethical approval was requested and obtained from the “Aziende
sanitarie dell'Umbria” ethical committee.
Author contribution
Bugiantella Walter: Participated substantially in conception,
design and execution of the study, and in the analysis and inter-
pretation of the data; also participated substantially in the drafting
and editing of the manuscript.
Rondelli Fabio: Participated substantially in conception, design
and execution of the study.
Mariani Lorenzo: Participated substantially in conception,
design and execution of the study and in the analysis of the data.
Boni Marcello: Participated substantially in the analysis and
interpretation of data, drafting and editing of the manuscript.
Ermili Fabio: Participated substantially in conception of the
study and interpretation of the data.
Avenia Nicola: Participated substantially in conception, design
and editing of the manuscript.
Mariani Enrico: ideated the TPI and ﬁnally reviewed the
manuscript.
Funding
All Authors have no source of funding.Conﬂict of interests
All the authors declare that they have no conﬂict of interests.References
[1] N.N. Rahbari, J. Weitz, W. Hohenberger, R.J. Heald, B. Moran, A. Ulrich, T. Holm,
W.D. Wong, E. Tiret, Y. Moriya, S. Laurberg, M. den Dulk, C. van de Velde,
M.W. Büchler, Deﬁnition and grading of anastomotic leakage following
anterior resection of the rectum: a proposal by the International Study Group
of Rectal Cancer, Surgery 147 (3) (2010 Mar) 339e351. Epub 2009 Dec 11.
Review.
[2] A. Mirnezami, R. Mirnezami, K. Chandrakumaran, K. Sasapu, P. Sagar, P. Finan,
Increased local recurrence and reduced survival from colorectal cancer
following anastomotic leak: systematic review and meta-analysis, Ann. Surg.
253 (5) (2011 May) 890e899. Review.
[3] F. Marusch, A. Koch, U. Schmidt, S. Geibetaler, H. Dralle, H.D. Saeger, S. Wolff,
G. Nestler, M. Pross, I. Gastinger, H. Lippert, Value of a protective stoma in low
anterior resections for rectal cancer, Dis. Colon Rectum 45 (9) (2002 Sep)
1164e1171.
[4] C. Rispoli, N. Rocco, L. Iannone, B. Amato, Developing guidelines in geriatric
surgery: role of the grade system, BMC Geriatr. 9 (Suppl. 1) (2009) A99.
[5] R. Lindgren, O. Hallb€o€ok, J. Rutegård, R. Sj€odahl, P. Matthiessen, What is the
risk for a permanent stoma after low anterior resection of the rectum for
cancer? A six-year follow-up of a multicenter trial, Dis. Colon Rectum 54 (1)
(2011 Jan) 41e47.
[6] F. Rondelli, L. Mariani, M. Boni, M.T. Federici, F.P. Cappotto, E. Mariani, Pre-
liminary report of a new technique for temporary faecal diversion after
extraperitoneal colorectal anastomosis, Colorectal Dis. 12 (11) (2010 Nov)
1159e1161.
[7] F. Rondelli, R. Balzarotti, W. Bugiantella, L. Mariani, R. Pugliese, E. Mariani,
Temporary percutaneous ileostomy versus conventional loop ileostomy in
mechanical extraperitoneal colorectal anastomosis: a retrospective study, Eur.
J. Surg. Oncol. 38 (11) (2012 Nov) 1065e1070.
[8] W. Bugiantella, F. Rondelli, L. Mariani, M. Boni, A. Tassi, P. Stella, M. Patiti,
F. Ermili, N. Avenia, E. Mariani, Traditional lateral ileostomy versus percuta-
neous ileostomy by exclusion probe for the protection of extraperitoneal colo-
rectal anastomosis: the ALPPI (Anastomotic Leak Prevention by Probe Ileos-
tomy) trial. A randomized controlled trial, Eur. J. Surg. Oncol. 40 (4) (2014 Apr)
476e483.
[9] W.L. Law, K.W. Chu, H.K. Choi, Randomized clinical trial comparing loop
ileostomy and loop transverse colostomy for faecal diversion following total
mesorectal excision, Br. J. Surg. 89 (6) (2002 Jun) 704e708.
[10] F. Rondelli, P. Reboldi, A. Rulli, F. Barberini, A. Guerrisi, L. Izzo, A. Bolognese,
P. Covarelli, C. Boselli, C. Becattini, G. Noya, Loop ileostomy versus loop co-
lostomy for fecal diversion after colorectal or coloanal anastomosis: a meta-
analysis, Int. J. Colorectal Dis. 24 (5) (2009 May) 479e488. Epub 2009 Feb 12.
Review.
[11] N. Hüser, C.W. Michalski, M. Erkan, T. Schuster, R. Rosenberg, J. Kleeff,
H. Friess, Systematic review and meta-analysis of the role of defunctioning
stoma in low rectal cancer surgery, Ann. Surg. 248 (1) (2008 Jul) 52e60.
Review.
[12] B. Amato, L. Sivero, G. Vigliotti, M. Gentile, M. Donisi, Surgery for cancer in the
elderly: state of the art, Chir. (Turin) 26 (4) (2013) 313e315.
[13] W.S. Tan, C.L. Tang, L. Shi, K.W. Eu, Meta-analysis of defunctioning stomas in
low anterior resection for rectal cancer, Br. J. Surg. 96 (5) (2009 May)
462e472. Review.
[14] P. Matthiessen, O. Hallb€o€ok, J. Rutegård, G. Simert, R. Sj€odahl, Defunctioning
stoma reduces symptomatic anastomotic leakage after low anterior resection
of the rectum for cancer: a randomized multicenter trial, Ann. Surg. 246 (2)
(2007 Aug) 207e214.
[15] O. Kaidar-Person, B. Person, S.D. Wexner, Complications of construction and
closure of temporary loop ileostomy, J. Am. Coll. Surg. 201 (5) (2005 Nov)
759e773. Epub 2005 Sep 6. Review.
[16] A. Chow, H.S. Tilney, P. Paraskeva, S. Jeyarajah, E. Zacharakis, S. Purkayastha,
The morbidity surrounding reversal of defunctioning ileostomies: a system-
atic review of 48 studies including 6107 cases, Int. J. Colorectal Dis. 24 (6)
(2009 Jun) 711e723. Epub 2009 Feb 17. Review.
